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PROBLEM TO BE SOLVED: To uniformly inject a current 
SOLUTION: The semiconductor light- emitting device has an active layer 5, a clad 
layer 4 being formed on the underside of the active layer 5 and supplying the active 
layer 5 with electrons, and a clad layer 6 being formed on the top face of the active 
layer 5 and supplying the active layer 5 with holes, light is generated in the active 
layer 5 by making a current flow between the clad layer 4 and the clad layer 6, and 
the clad layer 4 and the clad layer 6 are composed of a conductive polymer 
oriented in parallel with interfaces with the active layers 5, respectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A barrier layer and the lower carrier diffusion layer which is formed in the underside of this 
barrier layer and supplies a carrier to this barrier layer, It comes to provide the up carrier diffusion layer 
which is formed in the top face of said barrier layer, and supplies the carrier of a reverse conductivity 
type to this barrier layer with said lower carrier diffusion layer. Light is generated in said barrier layer 
by passing a current between said lower carrier diffusion layer and said up carrier diffusion layer. Said 
lower carrier diffusion layer and said up carrier diffusion layer Semi-conductor luminescence equipment 
characterized by consisting of a conductive polymer which carried out orientation at parallel at the 
interface with said barrier layer, respectively. 

[Claim 2] Semi-conductor luminescence equipment according to claim 1 characterized by coming to 
form non-conductivity DBR structure in the top face of said up carrier diffusion layer, and the underside 
of said lower carrier diffusion layer. 

[Claim 3] The conductive polymer of said lower carrier diffusion layer is semi-conductor luminescence 
equipment according to claim 1 characterized by making the include angle of the conductive polymer of 
said up carrier diffusion layer, 45 degrees, or 135 degrees, and coming to carry out orientation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor luminescence equipment whose 

uniform current impregnation is attained. 

[0002] 

[Description of the Prior Art] The surface emission-type laser device mold structure constituted with the 
semi-conductor of both inorganic and organic laser is indicated by V.G.Kozlov et al., J.Appl.Phys., and 
84 8 (1998). However, since it is necessary to enable current impregnation uniform in order to prevent 
generating of superfluous heat, all such structures are restricted. 

[0003] Drawing 8 is drawing showing the 1st example of the conventional typical surface-emitting type 
semiconductor laser diode. Among drawing, 41 show n mold substrate, and n mold contact field 42, the 
n mold DBR layer 43, n mold cladding layer 44, a barrier layer 45, p mold cladding layer 46, the p mold 
DBR layer 47, and p mold contact layer 48 carry out the laminating of them to the main front face of this 
n mold substrate 41 one by one, and they are formed in it. On p mold contact layer 48, p mold metal 
contact 49 is formed selectively. Moreover, n mold metal contact 50 is formed in the rear face of n mold 
substrate 41. 

[0004] The n mold DBR layer 43 is the DBR mirror structure formed by carrying out the laminating of 
the two different semi-conductor layers 43a and 43b by turns, and is the DBR mirror structure where the 
p mold DBR layer 47 carried out the laminating of the two different semi-conductor layers 47a and 47b 
by turns similarly, and was formed. 

[0005] In this surface-emitting type laser diode, both the DBR structures (the p mold DBR layer 43 and 
n mold DBR layer 47) formed in barrier layer 45 an upside and the bottom are conductivity, and, 
generally p mold contact layer 48 has very low specific resistance as compared with resistance of a DBR 
laminated structure. Thereby, a uniform current is poured in to a barrier layer 45, and uniform field 
luminescence of a laser beam is obtained. However, if the periphery of the bleedoff field of a laser beam 
becomes larger than 3 micrometers, the problem by which a laser beam is not emitted to homogeneity 
will arise. 

[0006] Moreover, an inorganic material can be considered as a semi-conductor layer which constitutes 
these conductive DBR layers 43 and 47. usually, the laminated structure which piled up by turns the 
semi-conductor layer from which DBR structure differs — needing _.********__ although it is 
necessary to gather a reflection factor and to realize effective slight optical closing depth since the level 
needed for semi-conductor layers emitting laser is reached, the laminated structure which consists of 
combination of the large ingredient of the difference of a refractive index for that purpose is needed. 
However, in taking the large difference of a refractive index, one ingredient has high resistance, 
therefore has the trouble that heat occurs superfluously in equipment, therefore, since it combines, there 
is multistage pile ****** about the becoming laminated structure which is not so large as for the 
difference of a refractive index. In order for an inorganic material to realize this, the laminated structure 
of about at least 30 layers is needed. In order to manufacture such a laminated structure, complicated 
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processes, such as a MOCVD process, and time amount are needed. Moreover, when the laminated 
structure of no less than at least 30 layers is prepared in this way, on the occasion of current 
impregnation, resistance becomes high as a result, and generating of heat cannot be controlled. 
[0007] Then, the laser diode using non-conductivity DBR structure as shown in drawing 9 is devised. 
Drawing 9 is drawing showing the 2nd example of the conventional typical semiconductor laser diode. 
Among drawing, 41 show n mold substrate, and n mold contact field 42, the n mold DBR layer 43, n 
mold cladding layer 44, a barrier layer 45, and p mold cladding layer 46 carry out the laminating of them 
to the main front face of this n mold substrate 41 one by one, and they are formed in it. And on this p 
mold cladding layer 46, the non-conductivity DBR layer 51 was formed selectively, and the both-ends 
front face of p mold cladding layer 46 is exposed. The cladding layer contact 52 is formed in the front 
face which p mold cladding layer 46 exposed. 

[0008] The n mold DBR layer 43 is the DBR mirror structure formed by carrying out the laminating of 
the two different semi-conductor layers 43a and 43b by turns, and is the DBR mirror structure where the 
non-conductivity DBR layer 51 carried out the laminating of the two different semi-conductor layers 51a 
and 51b by turns similarly, and was formed. By using the non-conductivity DBR structure shown in this 
drawing 9 , generating of heat can be controlled rather than the case of conductive DBR structure, since 
[ moreover, ] the laminated structure of the semi-conductor layer which constitutes DBR structure is 
realizable using the oxide of non-conductivity ~ optical closing at 5 or about six layers with the 
laminated structure effective enough — deeper effectiveness is done so. 

[0009] However, the structure which makes uniform current impregnation difficult has the fault of this 
non-conductivity DBR structure. Although current impregnation is possible for the case of conductive 
DBR structure through the DBR structure, non-conductivity DBR structure cannot pour in a current 
through the DBR structure. Therefore, it is a cladding layer front face and it is necessary to form the 
contact for current impregnation in an equipment flank. Such structure bars uniform current 
impregnation. 

[0010] This uneven current impregnation is explained by drawing 10 . Drawing 10 is drawing showing 
the current impregnation actuation from the cladding layer to a barrier layer, and in the case of 
conductivity [ non-], since it is easy, it explains vertical DBR structure. About a cladding layer 4, it is 
arranged on the left-hand side of [ this ] drawing, and the contacts 7 and 9 which supply a current to a 
cladding layer are arranged on the right-hand side of [ this ] drawing about a cladding layer 6. 
[001 1] As shown in drawing 10 , when the conductivity in a cladding layer 4 and 6 is equal, current 
impregnation will concentrate on a certain location about a direction vertical to an parallel direction to 
the interface of a barrier layer 5 and cladding layers 4 and 6. When shown in drawing 10 , as compared 
with the upper cladding layer 6, the case where resistance of the lower layer cladding layer 4 is high is 
shown, and a current concentration field visits this drawing left-hand side rather than the core of a 
barrier layer 5. This is for a current to flow a part with the lowest resistance, when the current path 
between the both is considered in view of a cladding layer 4 and a cladding layer 6. Thus, if current 
impregnation becomes an ununiformity, life time becomes short, or high threshold current density will 
be caused and superfluous heat will occur. 
[0012] 

[Problem(s) to be Solved by the Invention] As mentioned above, when a conductive thing is used as 
DBR structure in the case of the luminescence equipment using the DBR structure of the conventional 
surface-emitting type, there is multistage pile ****** about the laminated structure which has a different 
refractive index. When the non-conductivity DBR structure devised on the other hand in order to lessen 
the number of stages of a laminated structure is used, uniform current impregnation is difficult. 
[0013] The place which it was made in order that this invention might solve the above-mentioned 
technical problem, and is made into the object is to offer the semi-conductor luminescence equipment 
which enables uniform current impregnation. 
[0014] 

[Means for Solving the Problem] The lower carrier diffusion layer which the semi-conductor 
luminescence equipment concerning this invention is formed in the underside of a barrier layer and this 
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barrier layer, and supplies a carrier to this barrier layer, The up carrier diffusion layer which is formed in 
the top face of said barrier layer, and supplies the carrier of a reverse conductivity type to this barrier 
layer with said lower carrier diffusion layer, Light is generated in said barrier layer by coming to provide 
and passing a current between said lower carrier diffusion layer and said up carrier diffusion layer. Said 
lower carrier diffusion layer and said up carrier diffusion layer are characterized by consisting of a 
conductive polymer which carried out orientation at parallel at the interface with said barrier layer, 
respectively. 

[0015] Desirably, it comes to form non-conductivity DBR structure in the top face of an up carrier 
diffusion layer, and comes to form non-conductivity DBR structure in the underside of a lower carrier 
diffusion layer. 

[0016] Moreover, it comes for a barrier layer to be constituted by the organic material desirably. 
[0017] (Operation) A conductive polymer is used for the carrier diffusion layer which sandwiches a 
barrier layer in this invention. Moreover, parallel are made to carry out orientation of the chain structure 
which constitutes this conductive polymer to an interface with a barrier layer. Thus, when orientation of 
the polymer is carried out, the conductive mechanism which governs a carrier diffusion layer is mainly 
divided roughly into the electric conduction mechanism of a direction vertical to the interface of the 
electric conduction mechanism of a direction parallel to an interface with a barrier layer, and a barrier 
layer. In the direction where the current poured into a carrier diffusion layer is parallel to an interface 
with a barrier layer, the amount of currents of a direction vertical to an interface becomes very small to 
flowing greatly in accordance with the above-mentioned chain structure. Therefore, it functions as a 
current impregnation barrier layer to the direction where this chain structure is vertical to an interface 
with a barrier layer, and the homogeneity within a field of the current impregnation in a carrier diffusion 
layer is secured. Therefore, uniform luminescence is obtained from a barrier layer. Moreover, the output 
characteristics as semi-conductor luminescence equipment obtained have luminous efficiency 
dramatically higher than equipment conventionally, and the low threshold current density for obtaining 
light emission is obtained, and driver voltage also falls. 

[0018] In adopting non-conductivity DBR structure especially, it does bigger effectiveness so. That is, 
although it is necessary to perform current impregnation with the luminescence equipment of non- 
conductivity DBR structure, without forming the contact for current impregnation in an equipment 
flank, and minding DBR structure, current impregnation sufficiently uniform such even case is secured. 
[0019] Moreover, by setting mutually the direction of orientation of the long-chain- like structure in the 
polymer of the carrier diffusion layer of the barrier layer upper and lower sides as 45 degrees thru/or 135 
degrees, also in the part to which not only the both ends of long-chain-like structure but long-chain-like 
structure crosses, a current is poured in greatly, and the homogeneity of current impregnation can be 
raised further. 

[0020] Furthermore, the constraint on a design decreases dramatically by using an organic material as an 

ingredient of a barrier layer. That is, when a semiconductor material constituted this barrier layer, the 

ingredient which can be used for a barrier layer by constraint of conditions, such as lattice matching, 

was restricted by the configuration of a cladding layer etc. Moreover, another ingredient system also as 

the whole equipment was required. On the other hand, also when there is dramatically little constraint of 

conditions, such as lattice matching, when an organic material is used, and shifting for example, from 

red laser to blue laser, it can respond simple by changing only a barrier layer into another ingredient. 
[0021 j 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained, referring to 
a drawing. 

[0022] (The 1st operation gestalt) Drawing 1 is drawing showing the whole semi-conductor 
luminescence equipment configuration concerning the 1st operation gestalt of this invention. Among 
drawing, one shows the substrate which consists of glass or sapphire, and a buffer layer 2 and the non- 
conductivity DBR layer 3 carry out the laminating of it to the main front face of this substrate 1 one by 
one, and it is formed in it. On the non-conductivity DBR layer 3, n mold cladding layer 4 as a lower 
carrier diffusion layer which consists of a long-chain-like polymer which carried out orientation by the 
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various approaches of mentioning later is formed. And on this n mold cladding layer 4, the barrier layer 

5 and p mold cladding layer 6 as an up carrier diffusion layer were formed selectively, and the piece 
edge front face of n mold cladding layer 4 is exposed, n mold cladding layer contact 7 is formed in the 
front face which n mold cladding layer 4 exposed. Moreover, on p mold cladding layer 6, the non- 
conductivity DBR layer 8 was formed selectively, and the piece edge front face of p mold cladding layer 

6 is exposed, p mold cladding layer contact 7 is formed in the front face which p mold cladding layer 6 
exposed. In addition, a buffer layer 2 may be omitted when unnecessary. 

[0023] The non-conductivity DBR layer 3 is the DBR mirror structure formed by carrying out the 
laminating of the two different semi-conductor layers 3a and 3b by turns, and is the DBR mirror 
structure where the non-conductivity DBR layer 8 carried out the laminating of the two different semi- 
conductor layers 8a and 8b by turns similarly, and was formed. 

[0024] The focus of this operation gestalt is in the point using the matter of an anisotropy about 
conductivity at the cladding layers 4 and 6 prepared as a current impregnation layer. By taking such a 
configuration, uniform impregnation is obtained through the impregnation contacts 7 and 9 formed in 
the flank of equipment to a barrier layer 5. 

[0025] As for each configuration, the following matter kinds and the manufacture approach are used in 
order to have such the focus. 

[0026] The long-chain polymer matter is used for cladding layers 4 and 6 as matter which has an 
anisotropy about conductivity. As such conductive polymer matter, they are polyacethylene (PA) and 
Pori (p-phenyline sulfide (PPP), poly(p-phenaline) (PPS), polypyrrole (PPY), the poly thiophene (Pth), 
etc. are used, and orientation of the chain is carried out in the direction of 1 within these polymers by the 
dope using ingredients, such as I3-, AsF6-, BF4-, and K+.), for example. 

[0027] The reason for using the long-chain polymer matter for cladding layers 4 and 6 is explained using 
drawing 2 . Drawing 2 is drawing showing the electric conduction mode of a long-chain-like polymer in 
which it was made to grow up by the usual approach. A long-chain-like polymer consists of two or more 
crystallines 21 shown in drawing 2 . This crystalline 21 has two or more long-chain-like structures 22 
formed when a monomer carries out a polymerization. In such a long-chain-like polymer, three electric 
conduction modes 23a-23c are mainly obtained. These three electric conduction modes 23a-23c are 
mostly distributed in a long-chain-like polymer regardless of orientation at homogeneity, and are 
measured regardless of a direction. 

[0028] Electric conduction mode 23a is the mode with the direction which was generated in the 
crystalline 21 and met in the expanding direction of the chain of the long-chain-like structure 22, and is 
the most important and conductive high mode among the three modes. It is generated in crystalline 23b 
like mode 23 a, and electric conduction mode 23b defines the conductivity between long-chain- like 
structure 22 comrades. Thus, in the perfect crystalline 21 of the matter, only the electric conduction 
modes 23 a and 23b exist. Moreover, within a crystalline 21, since all the long-chain-like structures 22 
are carrying out orientation along the same direction, conductivity has a high anisotropy. 
[0029] Moreover, in the polycrystal matter, a void exists between crystalline 21 comrades and electric 
conduction mode 23c arises by this void. Therefore, electric conduction mode 23c is produced between 
crystalline 21 comrades. Thus, in the long-chain-like polymer grown up by the usual process, 
conductivity becomes settled with the combination in three electric conduction modes, and conductivity 
becomes high rather than the value of the matter original as a whole. Moreover, as for the long-chain- 
like structure 22, the orientation differs every crystalline 21 by which the structure 22 is included. 
[0030] Then, orientation of the crystalline 21 is carried out along the drawing direction, and the 
orientation of the long-chain-like structure 22 in a crystalline 21 is made to carry out in the drawing 
direction altogether in the cladding layers 4 and 6 of this operation gestalt by extending the polymer at 
the time of solidifying from two locations which counter, for example on both sides of a long-chain-like 
polymer. The thin film electric conduction mode 23a as shown in drawing 2 (b) carried out [ the thin 
film ] orientation in the single direction by this is obtained. Although this electric conduction mode 23 a 
changes with target polymers, it has hundreds times bigger conductivity as compared with electric 
conduction mode 23b. Thereby, cladding layers 4 and 6 serve as matter which has a very high 
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anisotropy. Moreover, the cladding layers 4 and 6 which have an anisotropy not only by the approach of 
making a polymer extending from a 2-way but by other approaches can be manufactured. For example, a 
solid chain structure front face may be made to produce friction using the quality of a blanket-like object 
which does not have electrostatic charge. In this case, long-chain-like structure carries out orientation 
along the direction which produces that friction according to a fricative degree. Moreover, in the 
polymer which has a polarity electrically, a liquid-like polymer may be pinched and an electrical 
potential difference may be impressed to a polymer from two locations which counter. In this case, the 
polymer in which long-chain-like structure carried out orientation about conductivity can be obtained by 
impressing an electrical potential difference by the long-chain-like structure in a polymer carrying out 
orientation, and making it dry in the state of that orientation. In addition, as for the chain length of this 
long-chain-like structure, it is desirable that it is lOnm - 2 micrometers. 

[003 1] Moreover, although it exists variously as a candidate of a barrier layer 5 according to the bleedoff 
wavelength needed for example, Alq3 (tris - (8-hydroxy kino RINARU minium) — ) by which DCM 
(other colors) was doped The 4 and 4-JI (N-carbazole) biphenol by which couramin47 (other colors) 
was doped, There is polyurethane by which PPV (Pori (p-phenyline vinylene)) was doped or PBD (2-(4- 
biphenyl)- 5-(4-t-buthylphenyl)- 1, 3, 4-OKISA diazole) was doped. In addition, optical gain also with 
not those that are limited to what was these-enumerated but other organic conductive material and 
mineral matter expensive enough is acquired. The cladding layer contacts 6 and 7 are obtained by ITO, 
Au/Zn, etc. 

[0032] In the semi-conductor luminescence equipment constituted as mentioned above, if an electrical 
potential difference is impressed between n mold cladding layer contact 7 and p mold cladding layer 
contact 9, from p mold cladding layer 6, an electron hole will be supplied for a hole to a barrier layer 5 
from n mold cladding layer 4. In a barrier layer 5, when these holes and an electron hole recombine, 
light occurs. Among the non-conductivity DBR layers 3 and 8, this light repeats an echo, is amplified 
and is emitted as a laser beam from the top face of the non-conductivity DBR layer 8. 
[0033] Next, the current impregnation actuation to a barrier layer 5 from the cladding layers 4 and 6 
constituted with the above-mentioned thin film which has an anisotropy about conductivity is explained 
using drawing 3 . 

[0034] The barrier layer 5 used as a light emission field is inserted by the cladding layers 4 and 6 which 
consist of high matter of the anisotropy mentioned above. Under the present circumstances, the direction 
the long-chain-like structure 22 in a crystalline 21 carries out [ a direction ] orientation becomes in 
parallel with the interface of a barrier layer 5 and cladding layers 4 and 6. Thus, the conductivity of a 
direction parallel to mu 1 and an interface is set to mu 2 for the conductivity of a direction parallel to the 
interface of the cladding layer 4 at the time of setting up an orientation side. Moreover, the conductivity 
of a direction vertical to mu 3 and an interface is set to mu 4 for the conductivity of a direction parallel 
to the interface of a cladding layer 6. As drawing 3 shows, it turns out that the conductivity mul and 
mu3 of each class of a direction parallel to an interface is very higher than the conductivity mu2 and 
mu4 vertical to an interface. Thus, the conductivity which met in the direction of the interface of these 
barrier layers 5 and cladding layers 4 and 6 becomes the highest. If it puts in another way, in the 
direction vertical to an interface, conductivity will become low relatively. Therefore, the current poured 
in from the contact 7 formed in the cladding layer 4 or the flank of 6 or 9 seldom flows in the direction 
vertical to the interface to flowing a cladding layer 4 or 6 along said interface. Therefore, after a current 
flows to homogeneity enough in the direction parallel to an interface, a current will be poured into 
homogeneity in the direction vertical to an interface at a barrier layer 5. Therefore, uniform light 
emission is obtained from a barrier layer 5. 

[0035] Thus, according to this operation gestalt, conductivity increases rather than a direction vertical to 
a direction parallel to an interface with a barrier layer 5 by constituting by the long-chain-like polymer 
which carried out orientation of the cladding layers 4 and 6 to parallel in accordance with the interface 
with a barrier layer 5. Therefore, the uniform current to the barrier layer 5 from cladding layers 4 and 6 
is acquired, and the uniform light emission from a barrier layer 5 is obtained further. 
[0036] Especially, like this operation gestalt, with the luminescence equipment of non-conductivity 
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DBR structure, although it is necessary to perform current impregnation, without forming the contact for 
current impregnation in an equipment flank, and minding DBR structure, current impregnation 
sufficiently uniform such even case is secured. Moreover, when conductive DBR structure is used, a 
multistage laminated structure is needed and resistance becomes high by establishing a current 
impregnation path through the multistage laminated structure. On the other hand, with this operation 
gestalt, since current impregnation is performed without minding DBR structure, resistance of a current 
impregnation path is suppressed low and can control superfluous generating of the heat in equipment. 
[0037] Moreover, the constraint on a design decreases dramatically by using an organic material as an 
ingredient of a barrier layer 5. That is, when a semiconductor material constituted this barrier layer, the 
ingredient which can be used for a barrier layer by constraint of conditions, such as lattice matching, 
was restricted by the configuration of a cladding layer etc. Moreover, another ingredient system also as 
the whole equipment was required. On the other hand, also when there is dramatically little constraint of 
conditions, such as lattice matching, when an organic material is used, and shifting for example, from 
red laser to blue laser, it can respond simple by using only a barrier layer as another ingredient. 
[0038] (The 2nd operation gestalt) Drawing 4 is drawing showing the whole semi-conductor 
luminescence equipment configuration concerning the 2nd operation gestalt of this invention. Drawing 4 
(a) is [ an A-A f sectional view and (c of a plan and (b)) ] B-B f sectional views. The same sign is given to 
the part which is common in the 1st operation gestalt, and detailed explanation is omitted. The focus of 
this operation gestalt is a point which made vertical the direction of the orientation of the cladding layer 
4 formed in the barrier layer 5 bottom, and the cladding layer 6 formed in the upside. 
[0039] It is the correlation of the direction of orientation of cladding layers 4 and 6, and arrangement of 
the cladding layer contacts 7 and 9 that this operation gestalt differs from the 1st operation gestalt. 
[0040] Although it is the almost same configuration as the semi-conductor luminescence equipment of 
the 1st operation gestalt as shown in drawing 4 (b) and the sectional view of (c), arrangement of the 
cladding layer contacts 7 and 9 differs. In the case of the 1st operation gestalt, the cladding layer 
contacts 7 and 9 are arranged, respectively so that it sees from for example, an equipment top face, and 
may be a rectangle, and may be arranged in the location of the symmetry to the medial axis of the DBR 
layer 8 of the shape of the shape of a cylindrical shape, and a cone or the periphery section of the DBR 
layer 8 may be surrounded. On the other hand, with this operation gestalt, the cladding layer contacts 7 
and 9 are arranged in the location which makes 90 degrees to the medial axis of the DBR layer 8, 
respectively. 

[0041] Moreover, with the 1st operation gestalt, even if it was carrying out orientation of the letter 
structure of examination of the polymer of cladding layers 4 and 6 to the interface with a barrier layer 5 
at parallel, respectively and having been seen from the equipment top face, the case where orientation 
was being carried out to parallel was shown. On the other hand, with this operation gestalt, although the 
point in which cladding layers 4 and 6 are carrying out orientation to the interface with a barrier layer 5 
at parallel, respectively is the same as the 1st operation gestalt, if it sees from an equipment top face, 
both are doing orientation vertically. The cladding layer contacts 7 and 9 are arranged like drawing 4 (a), 
a cladding layer 4 is made into X shaft orientations, and, specifically, orientation of the cladding layer 6 
is made to Y shaft orientations. 

[0042] Drawing 5 is drawing showing the current impregnation actuation to a barrier layer 5 from the 
above-mentioned cladding layers 4 and 6. The barrier layer 5 used as a light emission field is inserted by 
the cladding layers 4 and 6 which consist of high matter of the anisotropy mentioned above. Under the 
present circumstances, the direction the long-chain-like structure 22 in a crystalline 21 carries out [ a 
direction ] orientation becomes in parallel with the interface of a barrier layer 5 and cladding layers 4 
and 6. Thus, the conductivity of a direction parallel to mu 1 and an interface is set to mu 2 for the 
conductivity of a direction parallel to the interface of the cladding layer 4 at the time of setting up an 
orientation side. Moreover, the conductivity of a direction vertical to mu 3 and an interface is set to mu 4 
for the conductivity of a direction parallel to the interface of a cladding layer 6. 

[0043] As drawing 5 shows, it turns out that the conductivity mul and mu3 of each class of a direction 
parallel to an interface is very higher than the conductivity mu2 and mu4 vertical to an interface. Thus, 
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the conductivity which met in the direction of the interface of these barrier layers 5 and cladding layers 4 
and 6 becomes the highest. If it puts in another way, in the direction vertical to an interface, conductivity 
will become low relatively. Therefore, the current poured in from the contact 7 formed in the cladding 
layer 4 or the flank of 6 or 9 seldom flows in the direction vertical to the interface to flowing a cladding 
layer 4 or 6 along said interface. This point is the same as the 1st operation gestalt. 
[0044] In the cross section shown in this drawing even if parallel to an interface with a barrier layer 5, to 
the very high conductivity mu 1 being shown about a cladding layer 4, the conductivity of a cladding 
layer 6 is low, and conductivity is very high in the direction of the back from the near side of space with 
this operation gestalt. 

[0045] Thus, the advantage of arranging vertically the direction of orientation of the polymer which 
constitutes cladding layers 4 and 6 is explained using drawing 6 (a) and (b), and drawing 6 . 
[0046] Drawing 6 (a) and (b) are the mimetic diagrams which looked at the polymer of the semi- 
conductor luminescence equipment of this invention from the top face. 61 is the long-chain-like 
structure of the polymer of a cladding layer 4, and 62 is the long-chain-like structure of the polymer of a 
cladding layer 6, and (a) by the case where orientation of the long-chain-like structures 61 and 62 is 
being carried out to parallel Corresponding to the 1st operation gestalt, (b) corresponds to this operation 
gestalt by the case where the long-chain-like structures 61 and 62 are making and carrying out 
orientation of the perpendicular mostly. When using the polymer which has long-chain-like structure, in 
current impregnation, it has heterogeneity in micro, and the both ends (a circle shows to this drawing) of 
long-chain-like structure serve as the current peak point that current impregnation becomes the highest. 
Moreover, a current peak point arises also in the part which both long-chain-like structure sees and 
intersects from an equipment top face besides the both ends of long-chain-like structure. Therefore, a 
current peak point is distributed by the (b) in a field from (a) at homogeneity so that it may understand, 
even if it compares these drawing 6 (a) and (b). Therefore, the homogeneity within a field of current 
impregnation improves further by making the directions of orientation differ mutually. As a result, the 
homogeneity of luminescence improves further. 

[0047] Drawing 7 is drawing showing the relation of the include angle and luminous efficiency which 
the direction of orientation of the cladding layers 4 and 6 near the medial axis of the cylindrical shape- 
like barrier layer 5 makes. As shown in drawing 7 , when the direction of orientation makes 90 degrees 
mutually, luminous efficiency [ / near the medial axis of a barrier layer 5 ] is the highest. In addition, 
luminous efficiency shows the relative value which set the case of 90 degrees to 1. 
[0048] In addition, with this operation gestalt, although the include angle which the direction of 
orientation of cladding layers 4 and 6 makes was made into 90 degrees, it is not limited to this. As for 
the include angle which the direction of orientation makes, it is desirable that it is the range of 45 
degrees - 135 degrees. Moreover, it is desirable to make the location of contacts 7 and 9 change 
according to the direction of orientation of cladding layers 4 and 6. It is parallel to the direction of 
orientation of the polymer in a cladding layer, and, specifically, it is desirable to form the contact 
corresponding to the straight-line top which passes along the medial axis of a barrier layer 5. 
[0049] This invention is not limited to the above-mentioned operation gestalt. For example, although the 
organic material was used as a barrier layer 5, it is not limited to this and an inorganic material can also 
be applied. Moreover, although each made non-conductivity the DBR layers 3 and 8 prepared in the 
upper layer and the lower layer of a barrier layer 5, it is not limited to this. This invention can be applied 
even when the upper layer, lower layer one side, or both sides is a conductive DBR layer. 
[0050] For example, what is necessary is just to arrange the cladding layer of this operation gestalt 
similarly as cladding layers 44 and 46 shown in drawing 4 , when the upper layer and a lower layer 
adopt conductive DBR structure. Moreover, what is necessary is just to arrange the cladding layer of this 
operation gestalt similarly to the cladding layers 44 and 46 shown in drawing 5 , when a lower layer side 
is conductive DBR structure and an upper layer side is non-conductivity DBR structure. 
[0051] 

[Effect of the Invention] As explained in full detail above, it is manufacturing the device which can 
acquire the uniform bleedoff from a light emission field according to this invention, and this is made 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/14/2006 



JP,2001-189527,A [DETAILED DESCRIPTION] Page 8 of 8 



using the conductive matter of an anisotropy. Therefore, an efficient field luminescence device is 
formed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing of longitudinal section showing the whole semi-conductor luminescence 
equipment configuration concerning the 1st operation gestalt of this invention. 
[Drawing 2] The mimetic diagram of the microphotography in which the configuration of the long- 
chain-like polymer in this operation gestalt is shown. 

[Drawing 3] Drawing for explaining the current impregnation actuation to a barrier layer from the 
cladding layer in this operation gestalt. 

[Drawing 4] Drawing showing the whole semi-conductor luminescence equipment configuration 
concerning the 2nd operation gestalt of this invention. 

[Drawing 5] Drawing for explaining the current impregnation actuation to a barrier layer from the 
cladding layer in this operation gestalt. 

[Drawing 6] Drawing for explaining the advantage which makes vertical orientation of the polymer of 
each cladding layer of the upper and lower sides of the diffusion layer in this operation gestalt. 
[Drawing 7] Drawing showing the relation of the include angle and current impregnation consistency 
which the direction of orientation of the cladding layers of the barrier layer upper and lower sides in this 
operation gestalt makes. 

[Drawing 8] Drawing of longitudinal section showing the whole surface-emitting type laser 
configuration which has the conventional conductive DBR structure. 

[Drawing 9] Drawing of longitudinal section showing the whole surface-emitting type laser 
configuration having the conventional conductive DBR structure and non-conductivity DBR structure. 
[Drawing 10] Drawing for explaining the trouble of the current impregnation in the conventional 
surface-emitting type laser. 
[Description of Notations] 

1 — Substrate 

2 ~ Buffer layer 

3 8 — Non-conductivity DBR layer 

4 — n mold cladding layer 

5 — Barrier layer 

6 — p mold cladding layer 

7 — n mold cladding layer contact 
9 — p mold cladding layer contact 

21 - Crystalline 

22 — Long-chain-like structure 
23a-23c — Electric conduction mode 

61 — Long-chain-like structure of a cladding layer 4 

62 — Long-chain-like structure of a cladding layer 6 
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